Compulsive buying (CB) is a proposed disorder of dysregulated buying behaviour that is associated with high rates of Axis I comorbidity, particularly depression and anxiety. It has been proposed that purchasing behaviours may serve as a maladaptive means of alleviating negative affect in vulnerable individuals. The aim of the current study was to experimentally manipulate affect to test this mood repair hypothesis. Compulsive buyers (n = 26) and pathological gamblers (n = 23) diagnosed using structured clinical interviews (SCID) and healthy controls (n = 24) were randomly assigned to either a negative or positive mood-induction procedure (MIP) and participated in an experimental buying task. Results revealed that, irrespective of mood induction condition, compulsive buyers reported a greater urge to acquire items, purchased more items, and spent a greater total amount of money during the buying task when compared to the healthy control group. Compulsive buyers were also faster than pathological gamblers in making decisions to purchase, even after controlling for motor impulsivity (BIS). There was, however, no main effect of mood-induction condition or group by condition interaction. Limitations and future directions are discussed.
INTRODUCTION
In the research planning agenda leading up to DSM-V (Diagnostic and Statistical Manual of Mental Disorders; [1] ), there has been a call for further research into the phenomenology of compulsive buying (CB). CB is defined as chronic, repetitive purchasing behaviour that does not occur in the context of mania, is difficult to control, and is associated with frequent buying of more than can be afforded, of items that are not needed, or shopping for longer periods of time than intended [2] . Estimated prevalence data collected in the United States indicates approximately 5.8% of males and females report clinically significant CB behaviours while a recently published study in Germany reported an estimated point prevalence of 6.9% across the genders [3] . Converging data suggests that compulsive buying (CB) represents a significant concern from a human disease perspective, resulting in marked distress, marital and social conflict, significant financial debt [4] [5] [6] and impacting upon general quality of life and work functioning [7] . To date, long-term follow-up studies of CB are absent, but research suggest that the course is chronic or recurrent [8, 9] highlighting the severity of the condition. In terms of purchasing behaviour, the most common items bought are clothing, shoes, compact discs, jewellery, cosmetics, and various household items [8] [9] [10] . During a buying episode it has been estimated that average spending ranges between $92 -$110 US dollars [8, 9] . There is a high prevalence rate of Axis I disorders in CB compared to that reported in epidemiological samples [11] , particularly depression and anxiety [2, 5] and CB is documented to occur in response to depressive states [10, 12] . Indeed, in a study of the antecedents and consequences of buying episodes negative emotional sates, including depression, were reported as the most common antecedent prompting a buying episode, followed by subsequent positive emotions or a sense of relief [10] . It has therefore been proposed that purchasing behaviours may serve as a maladaptive means of alleviating negative affective states in vulnerable individuals [12] , particularly in those who demonstrate deficits in emotion-regulation [13] . Faber and Christenson [12] reported that the majority of their sample of compulsive buyers (95.8%) reported a shift in mood following a purchase compared to only 29% of their comparison sample. For the compulsive buyers, the shift in mood was predominantly from a negative to a more positive mood state, supporting the proposal that purchasing behaviours may serve a mood-repair function. Faber and Christenson [12] further theorized that compulsive buyers may become reli-ant on buying behaviours as a means of alleviating negative affect through a process of negative reinforcement. Other researchers in the field have also proposed a mood-repair function [14] . The aims of the current study were to experimentally manipulate affect to test the prediction that compulsive buyers regulate negative mood through purchasing behaviour. It was hypothesized that compulsive buyers would report a greater urge to obtain items, and subsequently purchase more items, displayed during a computer-based buying task compared to a healthy control and clinical comparison group. It was further predicted that compulsive buyers assigned to the negative mood induction condition would report the greatest urge and spend the most total amount of money relative to all other groups. Finally, it was predicted that compulsive buyers in the negative mood induction condition would demonstrate a facilitative mood repair effect relative to all other groups evidenced by a greater increase in positive affect following the buying task.
METHODS

Participants
Pathological Gambling Group
This group included 14 males and 9 females with a mean age of 39.43 (SD = 11.83) who met DSM-IV-TR criteria for pathological gambling based on a structured clinical interview. South Oaks Gambling Screen (SOGS) scores ranged from 8 to 20 with a mean of 15.30 (SD = 4.03). Current and lifetime diagnostic information obtained from the full Structured Clinical Interview for DSM Disorders (SCID-I/NP Non-patient Edition; [15] ) is presented in Table 1. 
Compulsive Buying Group
This group included 24 females and 2 males with a mean age of 28.31 (SD = 11.47) who all met proposed DSM criteria [2] and SCID Impulse Control Disorder criteria for compulsive buying. Current and lifetime diagnostic information is presented in Table 1 .
Healthy Control Group
Twenty-five individuals who did not endorse any current or lifetime mood, anxiety, substance-abuse, head injury, psychotic disorder, or gambling pathology were initially included in this group. One participants who scored above the cut-score of 5 of the SOGS was excluded resulting in a final sample of 19 females and 5 males with a mean age of 28.88 (SD = 5.84).
MEASURES
1) The Positive and Negative Affect Scales (PANAS; [16] ). The PANAS consists of two 10-item scales to 
* Percentages do not sum to 100 due to multiple comorbidities. measure positive and negative affect. Both the PANAS-P and the PANAS-N consist of 10 items with possible scores from 10 to 50. Increased scores reflect higher positive or negative affect, respectively. The PANAS demonstrates good psychometric properties [16] .
2) Barratt Impulsiveness Scale (BIS-II; [17] ). The BIS-II is a widely-used 30-item self-report questionnaire of impulsivity with good psychometric properties [18] . The BIS Motor subscale was used to control for motor impulsivity when indexing response latencies during the buying task.
3) Depression Anxiety Stress Scales (DASS; [19] ). The DASS is a validated and widely-used 21-item self-report measure of depression, anxiety and stress symptoms with good reliability and internal consistency [20] .
4) The Yale Brown Obsessive Compulsive ScaleShopping Version (YBOCS-SV; [21] ). The YBOCS-SV is a 10-item measure of preoccupations, behaviours, and subsequent distress associated with compulsive buying. It has shown promise as an index of compulsive buying severity that is sensitive to clinical change [21] . Cronbach's alpha was 0.92 in the current sample.
5) The South Oaks Gambling Screen (SOGS; [22] ). The SOGS is the most widely used instrument for assessing problem gambling (e.g. National Research Council). Scores range from 0 to 20, with scores ≥ 5 indicative of probable pathological gambling [22] (Lesieur and Blume, 1987) . Typically, a moderate to high correlation exists between SOGS scores, DSM criteria, and other indices of gambling frequency and severity [23, 24] . 6) Structured Clinical Interview for DSM Disorders (SCID-I/NP Non-patient Edition; [14] ). The SCID is a semi-structured interview for making the major DSM-IV Axis I diagnoses. The SCID was used to determine current and lifetime history in the clinical groups. 7) Structured Clinical Interview for DSM-IV-TR (SCID) for impulse-control disorders not elsewhere classified (SCID-ICD; [25] ). The SCID-ICD contains 6 modules for disorders of impulse-control currently in the DSM-IV-TR (intermittent explosive disorder, kleptomania, pyromania, trichotillomania, ICD-NOS, and pathological gambling) as well as four modules not currently defined in the DSM (impulsive-compulsive buying, impulsivecompulsive non-paraphilic sexual behaviour, impulsivecompulsive internet use, and impulsive-compulsive skin picking).
8) Structured Clinical Interview for DSM DisordersScreening
Module (SCID-I/NP; [14] ). The SCID screening module was used to screen participants recruited from the community and to rule out any history of Axis I symptoms in the healthy control group. 9) Urge Ratings. This scale was created for the purposes of the present study. Respondents rated their current urge to have the item displayed during the buying task on a scale of 0 = No Urge to 4 = Extreme Urge.
PROCEDURE
Ethical approval was obtained by the Human Research Ethics Committee of St. Vincent's Hospital and the University of New South Wales. Participants were recruited via separate advertisements placed in the community either targeting individuals with no current or lifetime history of mental health concerns to participate in a study of buying behaviours, or through advertisements placed on mental health websites and in a local gambling treatment unit seeking individuals with symptoms consistent with compulsive buying or pathological gambling. All participants were initially screened over telephone by a registered psychologist using the screening module of the SCID-I/NP, and those who endorsed symptoms consistent with CB or PG also were screened using the relevant module of the SCID-ICD. Current substance abuse, history of head injury, and psychotic disorder were exclusion criteria for all participants. Eligible respondents were then invited to attend a research session where they completed the battery of self-report questionnaires, full SCID (clinical groups only), and participated in the mood induction and shopping task describe below. Informed consent was obtained for each participant prior to commencement of the study and a small financial reimbursement was provided in exchange for participants' time. The template is used to format your paper and style the text. All margins, column widths, line spaces, and text fonts are prescribed; please do not alter them. You may note peculiarities. For example, the head margin in this template measures proportionately more than is customary. This measurement and others are deliberate, using specifications that anticipate your paper as one part of the entire journals, and not as an independent document. Please do not revise any of the current designations.
Mood Induction
A tri-fold mood induction procedure was used that included the Velten MIP [26] and accompanying music induction (Prokofiev's "Russia Under the Mongolian Yolk" played at half speed for the negative condition and Vivaldi's "Spring Concerto" for the positive condition) followed by an incubation period. The Velten MIP was chosen based on evidence that it is among the most effective MIPs [27] . Fifty-six of the original 60 Velten statements were used with the wording modified for 3 items as follows: reference to study was replaced by "work", reference to parents was changed to family, the word "GOD" in the positive induction statement "GOD, I feel great" was replaced with the word "WOW". Velten statements were displayed to participants on a laptop computer using Powerpoint. The music played simultaneously through Philips Noise Reduction headphones for 8 minutes. The Velten statements were matched in duration to the music followed by an incubation period wherein participants read instructions designed to maintain their focus on either the positive or negative mood. The incubation period was included based on research that has demonstrated that a short incubation period can intensify the experience of affective states [28] and to ensure that the mood induction effects endured beyond the manipulation. Incubation instructions were taken from Sinclair et al. [28] .
Buying Task
The buying task required participants to rate their current urge to obtain each of the 40 items displayed individually on a computer screen and to make a decision whether or not to "purchase" the displayed item at the given fixed price. Participants were therefore displayed each item twice; once to obtain the urge rating and a subsequent time to record the decision to purchase (YES/NO) and to record latency to respond. All stimuli were presented using Medialab software with images standardized in size of 300 × 300 px and presented at a fixed position on the screen. All items were free of branding information and logos to reduce the likelihood of brand preference OPEN ACCESS impacting upon purchase decisions. Items were priced based on the valuation of comparable items available in Australia. Individual items ranged in cost from $2.00 -$130.00 dollars and the total amount purchasable was $1600.00 dollars. The order of presentation was randomized across participants. Response latencies for the decision to purchase were recorded in milliseconds for each item. Two versions of the shopping task were created that contained unisex and gender specific items, therefore males and females were displayed items that were selected on their relevance to CB as demonstrated in previous research [8, 9] . Each participant completed 3 practice items (food items) to familiarize themselves with the task. Instructions were as follows: In this section you will be helping the researchers develop a future study. You will be presented with various items and asked to rate your urge or desire to have each item and then given the opportunity to "purchase" each item. You will not actually spend any money during this task, but we ask you to imagine that you are actually spending your own money by making the decision to purchase. Remember that your responses will be very helpful in developing a future study so please respond honestly. .49, p < 0.001 with more females in the CB group. This difference is not unexpected given the greater proportion of females (80% -95%) who volunteer for CB research [29] . There was also an imbalance in age F(2, 72) = 8.50, p < 0.001, with participants in the PG group significantly older than in the CB and HC group, p < 0.001. Age did not, however, correlate with any of the outcome variables, all p's > 0.05. On the measures of gambling and buying pathology it was expected that the two clinical groups would score differenttially on these measures. For the SOGS there was a main effect of group, F(2, 70) = 172.51, p < 0.001. As expected the PG group scored significantly higher than both the CB and HC groups, p's < 0.001, whose scores did not differ, p > 0.05. For the YBOCS-SV there was a main effect of group, F(2, 70) = 15.23, p < 0.001. As expected the CB group scored significantly higher than both the PG and HC groups, p's < 0.001, whose scores did not differ, p = 0.05. For general psychopathology there was a main effect of group, F(3, 70) = 54.19, p < 0.001, with the HC group scoring significantly lower on all subscales of the DASS in comparison to the CB and PG group, p's < 0.001. The CB and PG group did not differ on any subscales, p > 0.05. For BIS Motor Impulsivity there was a main effect of group, F(2, 61) = 8.05, p = 0.001, with the HC group scoring significantly lower than the CB and PG groups, p's < 0.01, who did not differ from one another, p > 0.05. Means and standard deviations are reported in Table 2 .
RESULTS
Sample Characteristics
Effectiveness of Mood Induction
To ensure that the mood induction procedure was effective in inducing positive and negative affect, separate mixed models ANOVAs with time as a repeated factor and condition as the between-subjects factor were conducted for PANAS Positive and PANAS Negative. Eta squared (η 2 ) values were calculated to report effect sizes. For PANAS Positive ANOVA revealed a main effect of 
Urge to Purchase
For average purchase urge there was a main effect of group, F(2, 66) = 11.38, p < 0.001, η 2 = 0.24. There was no main effect of condition, or group x condition interaction, p's > 0.05. Planned comparisons revealed that the CB group reported the greatest urge to purchase (M = 2.63, SD = 0.73), compared to the HC (M = 1.76, SD = 0.43) and PG groups (M = 2.18, SD = 0.71), p's < 0.05. Urge rating were significantly higher in the PG group compared to the HC group, p < 0.05.
Total Money Spent and Items Purchased
To compare the total amount of money spent during the buying task across groups, an ANCOVA was conducted with average annual income included as the covariate. Prior to the main analysis, the homogeneity of the regression assumption for the covariate was tested. Importantly, there was no interaction between condition and the covariate, 
Effect of Gender on Total Money Spent and Items Purchased
To test for any differential responses between males and females gender was included as a between-groups factor with group in separate ANCOVAs with total amount of money spent and total number of items purchased entered as dependent variables and income entered as the covariate. For total amount of money spent there were significant main effects of group and gender, p's < 0.05, qualified by a significant group x gender interaction, F(2, 64) = 3.58, p < 0.05, η 2 = 0.07. Comparisons revealed that there were no gender differences in the HC group or the CB, p's > 0.05. There was a gender difference for the total amount of money spent in the PG group, t(21) = 3.44, p < 0.01, with males spending significantly more money (M = 590.42, SD = 402.41) than females (M = 164.22, SD = 184.31). For total number of items purchased there was a main effect of group F(2, 65) = 5.73, p < 0.01, η 2 = 0.12. There was no main effect of gender or group x gender interaction, p's > 0.05.
Mood Repair
To compare change in affect ratings following the buying task, mean PANAS scores following the buying task were subtracted from mean PANAS scores following the mood induction. For PANAS Positive mood change there was a main effect of condition, F(1, 64) = 8.10, p < 0.01, η 2 = 0.11, indicating recovery from the mood induction was greater in the positive condition, but there was no main effect of group or condition x group interaction, p's > 0.05. For PANAS Negative there was a main effect of condition, F(1, 64) = 23.08, p < 0.001, indicating recovery from the mood induction was greater in the negative condition, η 2 = 0.26, but there was no main effect of group or condition x group interaction, p's > 0.05.
Comparisons between the CB and PG Groups
Motor Impulsivity and Reaction Time
Given that impulsivity is a proposed defining feature of both CB and PG, response-latencies to items during the buying task were compared between the two clinical groups only. After selecting out the HC group, ANCOVA controlling for motor impulsivity (BIS Motor subscale) was conducted. There was a main effect of group, F(1, 41) = 4.10, p < 0.05, η 2 = 0.08. There was no main effect of condition or condition x group interaction, p's > 0.05. The CB group was significantly faster at making decisions to purchase (M = 1048.99, SD = 256.90) than the PG group (M = 1260.92, SD = 424.74) despite comparable levels of behavioural (motor) impulsivity.
Effect of Depression
To investigate whether depression history (SCID current/ lifetime) resulted in a differential response to the mood induction and decisions to purchase in the CB and PG groups, ANCOVA with depression status added as a between-groups factor and income as the covariate was conducted. There was no main effect of group, condition, or depression status, p's > 0.05, but there was a significant depression status x condition interaction, F(1, 38) = 9.27, p < 0. 
DISCUSSION
The current study experimentally manipulated affect using a tri-fold mood induction procedure to test the prediction that compulsive buyers regulate negative affective states through purchasing behaviour. Specifically, it was predicted that following a negative mood induction, compulsive buyers would report a greater urge to purchase merchandise and subsequently spend more money during an experimental buying task relative to all other groups. The first hypothesis was supported. Irrespective of mood induction condition, compulsive buyers reported a greater urge to acquire items during the buying task, purchased more items, and spent a greater total amount of money during the task when compared to a healthy control group. The inclusion of a group of pathological gamblers also allowed a clinical comparison on measures of impulsive responding to help clarify the nature of the relationship between affect, impulsivity, and buying behaviours. Consistent with the literature that argues for a relationship between CB and PG [30] , pathological gamblers behaved similarly to compulsive buyers during the buying task in terms of items bought and total amount of money spent. The CB group was faster than the PG group in making decisions to purchase, even after controlling for motor impulsivity. Although this difference was statistically significant, the mean difference in reaction times may not be that clinically relevant, except when applied to online buying behaviours when purchase transactions typically only rely on a series of mouse clicks.
Interestingly there were no general gender differences on the buying task, with the exception that male gamblers spent significantly more money during the task than female gamblers. This finding may simply be related to the fact that money plays a central role in pathological gambling. Given the imbalance in gender across the two clinical groups this finding should be interpreted with caution. Future research would benefit from a more representative sample of both genders.
The primary hypothesis, that buying behaviours would serve a mood repair function, was not supported. There was no condition by group interaction for changes in either positive or negative affect following the buying task. Therefore, there was no evidence of differential mood repair effect in the CB group despite the effectiveness of the mood induction procedure. Although descriptive studies provide a convincing rationale in support of the mood repair hypothesis, the current study represents the first published attempt to test this proposal experimentally. Although participants were encouraged to respond as if they were making the decision to purchase using their own money, the nature of the task was necessarily artificial. It may be the case that under natural buying conditions positive affect is induced through actual purchase behaviour that leads to a sense of gratification via ownership of the item bought. This would seem unlikely however based on research that reports a genuine lack of interest in, or use of, purchased items [31] . Although the mood induction procedure resulted in significant changes in state mood, the level of induced negative affect was moderate. Current conceptualizations do not specify whether a threshold of negative affect/ dysphoria exists that is necessary to result in a pathological buying episode, but Faber and Vohs [32] recently proposed that extremely high levels of negative affect are required. Experimental investigations of this proposal may not be feasible due to ethical reasons. Other necessary aspects of the buying episode have also recently been proposed; namely the level of engagement in the buying episode or the extent to which an individual is engrossed in the task to enable escape from self-awareness of negative affect [14, 32] . As noted above, the artificial nature of the task may have precluded the necessary level of engagement in order to fully evaluate the mood-repair function. Future research utilizing more naturalistic buying tasks could address this issue.
It may also be the case that different typologies of compulsive buyers exist and that those most susceptible to the mood repair function of buying behaviours were not included in the current sample, accounting for the null findings. Black [33] has suggested that subgroups of compulsive buyers may exist and may be motivated by different underlying diatheses that correspond to the varying diagnostic criteria that have been proposed for inclusion in DSM-V. Other researchers have also suggested that there may be a number of cognitive pathways to CB and therefore a range of CB manifestations ranging from compulsive to impulsive [34, 35] . Clearly there is a need for a clinical measure of CB that draws on emerging research and captures the heterogeneity of CB behaviours and their consequences to allow for more refined investigations. In the absence of a current measure to allow for such sub-typing, the high rate of current or lifetime depression history (73%) in the compulsive buying group provides the best assurance that the sample was representative of individuals proposed to be most susceptible to the mood repair function.
The results of the current study must be considered in light of a number of limitations. In addition to the artificial nature of the buying task, the experimental protocol did not include a comparison group in a "neutral" condition. This was partially due to the fact that the primary aim was to test the influence of negative mood rather than mood states per se, and the positive induction condition was included as a logical comparison condition to control for variation in baseline affect across participants. It is possible that demand characteristics influenced the post-induction affect ratings leading to an erroneous conclusion that the MIP was effective, but this seems unlikely given the extensive research that supports the validity of MIPs when taking into account participant demand (see [36] for a review). Given the high rate of mixed comorbidity reported in compulsive buyers [11] it may have been informative to compare responses to the buying task based on comorbid diagnosis (ICD, primary anxiety disorder, etc.). Although comorbid depression history was evaluated in this way, the relatively small sample sizes in the current study prohibited a more disorder-specific comparison, therefore future research may benefit from recruitment of larger samples specifically with this purpose in mind. Notwithstanding these limitations, the current study represents the first known experimental approach to test the mood repair hypothesis and to compare a group of clinically diagnosed compulsive buyers to pathological gamblers on measures of buying-relevant impulsivity. As such, the current study may provide a useful protocol that other researchers can modify or extend to further evaluate CB-relevant proposals.
In conclusion, the current findings did not support the mood repair hypothesis of compulsive buying. Additional research into this proposal as well as etiological factors is needed in order to provide a comprehensive model to account for these maladaptive behaviours and to help inform correct diagnostic classification if compulsive buying is to be considered to warrant inclusion in the DSM-V.
